Far field optical microscopy and especially confocal fluorescence microscopy are well established methods for the non-invasive 3D-investigation of cellular structures. However, the resolution of conventional light microscopy is limited by diffraction to ~200nm in the focal plane and ~600nm along the optic axis . In order to discern identical labels which are much closer than this, one has to overcome the diffraction barrier. The utilization of optical switching events allows one to circumvent Abbe's diffraction limit: The switching of only markers within an area which is much smaller than the size of a diffraction limited spot to a visible "bright" state while all other markers are switched to a non-visible "dark" state defines a sub-diffraction area. By sequentially recording all areas within the diffraction spot, it is possible to assemble a subdiffraction image.
The first radical concept for improving the resolution of a far field microscope was Stimulated Emission Depletion (STED) microscopy. In this concept the saturated depletion of the excited state of the fluorescent molecule is used to generate a fluorescent spot that is narrower than the diffraction limit. isoSTED microscopy 1 proved a resolution of up to 21 nm in the lateral and 30 nm in the axial direction 2 , meaning that the resolution is higher by more than an order of magnitude as compared to confocal microscopy. Consequently, it was possible to reveal the distribution of mitochondrial proteins 3 . Further, the 3D structure of nanostructured block copolymers in the 50nm range could be resolved 4 . Two color imaging can be performed using a single STED beam which avoids spatial distortion of the channels with respect to each other due to chromatic effects 1 .
